TITLE OF THE INVENTION 

Digital Broadcasting Receiver 
BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a digital 
broadcasting receiver that receives digital 
broadcasting . 

[0002] A digital broadcasting receiver that receives 
digital broadcasting using a satellite or a terrestrial 
wavR selects any of a oluralitv of broadcasting waves 
received through a satellite antenna or a terrestrial 
wave antenna using a digital tuner, selects any of a 
plurality of channels included in the selected 
broadcasting wave using demultiplex processing, 
extracts a digital signal on the selected channel, and 
decodes the extracted digital signal, to output a 
video/audio signal. 

[0003] In such digital broadcasting, it is considered 
that keys (a one-touch key, a preset key, etc.) are 
allocated for each broadcasting enterpriser, and a 
channel in a desired broadcasting enterpriser can be 
directly selected by operating the allocated keys. An 
example of the prior art related thereto is one for 
selecting one of a plurality of channels in one 
broadcasting enterpriser allocated in correspondence 
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with a predetermined button (see JP - A- 1 9 9 8 - 1 4 9 4 5 1 ) . 

[0004] In digital broadcasting, however, the same 
broadcasting enterpriser (the same broadcasting 
station) , the same network, or the like can perform 
broadcasting on a plurality of channels in various 
formats as one group, for example, can perform 
broadcasting of standard image quality, h i gh - de f i n i t i o n 
television broadcasting, radio broadcasting, data 
broadcasting, etc. If a one-touch key is allocated to 
parh nf channels, therefore, the number of keys becomes 
enormous, thereby enlarging a remote control 
transmitter. Even if one of the plurality of channels 
in the broadcasting enterpriser can be selected by the 
preset key, as in the above-mentioned prior art disclosed 
in the gazette, it is difficult to find how many channels 
are there in addition to the selected channel. Further, 
when a user desires to see the other one of the plurality 
of channels, the channels are changed by operating a 
channel up/down key. In this case, the end of the user's 
finger must be moved from the preset key to the channel 
up/down key. Therefore, the operability of the channels 
is poor . 

SUMMARY OF THE INVENTION 

[0005] In view of the foregoing circumstances, an 
object of the present invention is to provide a digital 
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broadcasting receiver which is superior in convenience 
and operability in channel selection. 

[0006] In order to solve the above-mentioned problem, 
a digital broadcasting receiver according to the present 
invention is characterized by comprising means for 
causing grouped channel groups to respectively 
correspond to allocation keys; means for storing 
information related to channel selection of the channel 
group; means for performing, when the allocation key is 
ooerated, channel selection processing with respect to 
one of channels in the corresponding channel group; and 
means for displaying, when the allocation key is 
operated, the corresponding channel group as a list on 
a screen, to perform channel selection processing with 
respect to the channel selected by a user operation. 

[0007] In the above-mentioned configuration, one of 
the channels can be selected from the channel group by 
the allocation key, and the user can select and tune in 
to, when he or she desires to see the other one of the 
plurality of channels, the desired channel in the channel 
group displayed as a list on the screen, thereby improving 
convenience in channel selection. 

[0008] The digital broadcasting receiver may be so 
configured that both the display of a received video tuned 
in to and the display of the list can be performed by the 
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initial operation of the allocation key. Alternatively, 
the digital broadcasting receiver may be so configured 
that only the display of a received video tuned in to is 
performed by the initial operation of the allocation key, 
and the display of the list can be performed on the 
received video by consecutively performing the second 
and subsequent operations of the allocation key. 

[0009] The digital broadcasting receiver may be so 
configured that the position of a cursor on the displayed 
lici-t- is mnvftri hv the user ooeration, and the channel in 
which the cursor is positioned is selected by performing 
a determination operation. Alternatively, the digital 
broadcasting receiver may be so configured that a number 
indicating the channel is shown in the displayed list, 
and a user enters the number so that the channel is 
selected . 

[0010] The digital broadcasting receiver may be so 
configured that the channel groups are grouped in 
correspondence with any one of the same broadcasting 
enterpriser, the same network, and the same transport 
stream. The digital broadcasting receiver may be so 
configured that processing for causing the grouped 
channel groups to respectively correspond to the 
allocation keys is performed on the basis of a remote 
control key ID included in a digital broadcasting wave 
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with respect to the allocation key having a number 
indicated by the remote control key ID. Further, the 
digital broadcasting receiver may be so configured that 
processing for causing the grouped channel groups to 
respectively correspond to the allocation keys is 
performed with respect to the allocation key having a 
number designated by a user. 

[0011] In order to solve the above-mentioned problem, 
a digital broadcasting receiver according to the present 
\ nire>r) t T nn is r:haracterized by comorisina means for 
causing grouped channel groups to respectively 
correspond to allocation keys; means for storing 
information related to channel selection of the channel 
group; and means for performing, when the allocation key 
is operated, processing for selecting one of channels in 
the corresponding channel group, and in that the other 
channels are sequentially selected, every time the 
allocation key is operated, in the corresponding channel 
group . 

[0012] In the above-mentioned configuration, one of 
the channels can be selected out of the plurality of 
channels in the group by the allocation key, and the user 
may repeatedly operate, when he or she desires to see the 
other one of the plurality of channels, the allocation 
key, thereby improving operability in channel selection. 
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[0013] The digital broadcasting receiver may be so 
configured that the channel groups are grouped in 
correspondence with any one of the same broadcasting 
enterpriser, the same network, and the same transport 
stream. Further, the digital broadcasting receiver may 
be so configured that processing for causing the grouped 
channel groups to respectively correspond to the 
allocation keys is performed on the basis of a remote 
control key ID included in a digital broadcasting wave 
with respect to the allocation key having a number 
indicated by the remote control key ID. Alternatively, 
the digital broadcasting receiver may be so configured 
that processing for causing the grouped channel groups 
to respectively correspond to the allocation keys is 
performed with respect to the allocation key having a 
number designated by a user. 

[0014] The digital broadcasting receiver may be so 
configured that the channel finally selected in the 
grouped channel groups is stored, and the channel finally 
selected is first selected when the allocation key 
corresponding to the group including the selected 
channel is. then operated. Further, the digital 
broadcasting receiver may be so configured that a list 
of the grouped channel groups is displayed on a screen, 
and there may be provided means for displaying the 
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selected channel and the other channel such that a user 
can distinguish between the channels. 

[0015] The foregoing and other objects, features, 
aspects and advantages of the present invention will 
become more apparent from the following detailed 
description of the present invention when taken in 
conjunction with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Fig. 1 is a block diagram showing a digital 
broadcasting receiver according to the present 
embodiment that receives terrestrial wave digital 
broadcasting ; 

Fig. 2 is an explanatory view showing an example of 
a screen on which a list is displayed; 

Fig. 3 is a plan view of a remote control 
transmitter ; 

Fig. 4 is an explanatory view showing an example of 
a one-touch key setting menu screen; and 

Fig. 5 is an explanatory view showing a screen on 
which a list of channels belonging to a group is 
di splayed . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0017] A digital broadcasting receiver 30 according 

to an embodiment of the present invention will be 
described on the basis of Figs. 1 to 5. 
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[0018] In Fig. 1, a terrestrial wave antenna 1 is 
arranged in a predetermined direction outdoors, and 
receives a terrestrial wave digital broadcasting signal. 
The terrestrial wave antenna 1 feeds the received signal 
to a terrestrial wave digital tuner 2. 

[0019] The terrestrial wave digital tuner 2 extracts, 
out of high-frequency digital modulation signals 
including video/audio data, the signal having a 
particular frequency. Further, the terrestrial wave 
digital tuner 2 comprises a demodulation circuit, an 
inverse interleave circuit, an error correcting circuit, 
and so on, thereby demodulating the selected digital 
modulation signal to output a transport stream. 

[0020] A demultiplexer (DEMUX) 3 separates the 
above-mentioned transport stream into a video stream and 
an audio stream based on MPEG2 (Moving Picture Experts 
Group2) and PSI/SI (Program Specific 

Information/Service Information) . The demultiplexer 3 
feeds the video stream and the audio stream to an AV 
decoder 4, feeds to a CPU 13 program information/ for 
example, included in the PSI/SI. Aplurality of channels 
are multiplexed on the transport stream. Processing for 
selecting any of the channels can be performed by 
extracting data indicating which packet ID in the 
transport stream is used to multiplex the arbitrary 



channel from the above-mentioned PSI/SI. Further, the 
transport stream can be selected on the basis of the 
information in the PSI/SI. 

[0021] The AV decoder 4 comprises a video decoder for 
decoding the video stream and an audio decoder for 
decoding the audio stream. The video decoder decodes a 
variable length code which has been inputted, to find a 
quantization factor and a motion vector, thereby 
carrying out inverse DCT (Discrete Cosine 

'P,. = r,of^v-ma•t•^^v^^ mni-ion r. omosnsation control based on 
the motion vector, and the like. The audio decoder 
decodes a coded signal which has been inputted, to produce 
audio data. The video data and the audio data which have 
been generated by the decoding are respectively 
outputted to a video processing circuit 5 and an audio 
processing circuit 6. 

[0022] The video processing circuit 5 receives the 
video data from the AV decoder 4, and subjects the 
received video data to d i g i t a 1 - t o - a n a 1 o g (D/A) 
conversion, to convert the video data into a composite 
video signal, for example. The audio processing circuit 
6 receives the audio data outputted from the AV decoder 
4, and subjects the received audio data to 
digital-to-analog (D/A) conversion, to generate an 
analog signal of a right (R) sound and an analog signal 
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of a left (L) sound, for example. 

[0023] Each of a video output circuit 7 and an audio 
output circuit 8 comprises an output resistor, an 
amplifier, and so on. An AV output terminal 9 is provided 
with an output unit (a set of a right/left audio output 
terminal or the like and a video output terminal or the 
like) . A monitor 16 comprising a CRT (Cathode-Ray Tube) 
16a and a speaker 16b is connected to the output unit by 
a video/audio code 17. 

rnf)24i ar. nsn mn-Screen Disolav) circuit 12 outputs 
to an adder 20 video data based on character information 
and color information which it is instructed to output 
from the CPU 13. The adder 20 performs processing for 
incorporating (superimposing) t h e ab o v e - me n t i o n e d v i d e o 
data into the received video data outputted from the AV 
decoder 4. By the OSD circuit 12, a menu screen, various 
types of setting screens, etc. can be displayed. 

[0025] A remote control transmitter 10 comprises 
various types of keys, as shown in Fig. 3, and sends out 
various types of commands to the broadcasting receiver 
30. When the above-mentioned key is operated, signal 
light (a remote control signal) meaning a command 
corresponding to the operated key is sent out of a light 
emitting unit (not shown). A remote control light 
receiver 11 receives the signal light, converts the 
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received signal light into an electric signal, and feeds 
the electric signal to the CPU 13. In the present 
embodiment, the keys numbered «1" through "12" which are 
provided in the remote control transmitter 10 are taken 
as allocation keys (hereinafter referred to as one-touch 
keys) . Here, a case where one broadcasting enterpriser 
performs broadcasting using one transport stream is 
assumed, and one broadcasting enterpriser shall 
correspond to one one-touch key in this case. 

rnn^fi] Amemorv (e.g., a RAM , anEEPROM (Electrically 
Erasable and Programmable ROM), a flash memory, etc.) 14 
stores channel information (frequency information, 
information such as a channel list and a broadcasting 
station name corresponding to a remote control key ID) 
in addition to information for displaying an EPG 
(Electronic Program Guide) screen. 

[0027] Although the CPU 13 carries out overall control 
in the digital broadcasting receiver 30, it performs 
channel search processing, processing for acquiring a 
remote control key ID, processing for allocating a 
one-touch key, channel selection processing 
corresponding to a one-touch key operation, and so on. 
[0028] (Channel search processing) 

[0029] When the power is initially turned on, for 
example, the CPU 13 causes, when it receives an 



instruction to make a channel search from a menu screen 
by a user, the tuner 2 to tune in to the lowest frequency 
in a UHF (Ultrahigh Frequency) band in which terrestrial 
wave digital broadcasting is transmitted, to judge 
whether or not there exists a station. When it is judged 
that there exists a station, information related to the 
frequency, information related to the station (the name 
of an affiliated broadcasting station, etc.), and data 
representing a channel list are extracted, and are stored 
in the ~cr. or" 14. The r^mnemfsinn ^ ft continued until the 
frequency is sequentially increased to the highest 
frequency (e.g., from Channel 12 to Channel 61). 

[0030] (Processing for acquiring remote control key 
ID) 

[0031] In the case of the above-mentioned channel 
search, PSI is separated from a transport stream in the 
existent frequency, and a remote control key ID (a TS 
number descriptor) in an NIT (Network Information Table) 
in the PSI is acquired, and is stored in the memory 14 
in correspondence with the above-mentioned frequency 
information and the like. 

[0032] (Processing for allocating one-touch key) 
[0033] Frequency information for receiving a 
broadcasting station corresponding to an acquired remote 
control key ID is caused to correspond to a one-touch key 
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having a number indicated by the remote control key ID. 
That is, a OO broadcasting station adds "8" as a remote 
control key ID to a TS number descriptor and transmits 
the TS number descriptor having "8" added thereto, 
whereby information related to the transmitted TS number 
descriptor is received to acquire the remote control key 
ID on the side of the receiver, and the OO broadcasting 
station is set in the one-touch key "8" in the remote 
control transmitter 10. When the one-touch key "8" in 
1-hP rpmni-R control transmitter 10 is thereafter pressed 
by the user, a channel in the OO broadcasting station 
is selected. 

[0034] (Channel selection processing by operating 
one-touch key) 

[0035] When the one-touch key "8" in the remote control 
transmitter 10 is pressed by the user, processing for 
selecting the channel in the OO broadcasting station is 
performed, as described above. Since a plurality of 
channels can be prepared in each of broadcasting stations 
in digital broadcasting, however, processing for 
selecting one of the channels in the above-mentioned 
channel list is performed. It is herein considered that 
each of the broadcasting stations tends to make the number 
of the typical channel in the provided channel group small 
(low). Therefore, the channel to be first selected is 



set to the channel having the smallest number in the 
channel group . 

[ 003 6] When the user continues to press the one-touch 
key "8", a list indicating the contents of the channel 
group is displayed on a screen, as shown in Fig. 2, by 
an OSD function. Although in Fig. 2, the list is displayed 
in a column, the list may be displayed in a matrix shape. 
Further, in order to prevent a received display video from 
being concealed as much as possible, such a format as to 
not d i=ri'='y ''^^ ^-^^ channels in the list but display the 
channels from Channel 1 to Channel 3, for example, and 
scroll-display the channels by operating a direction key 
in the remote control transmitter 10 may be employed. 
Although in the above-mentioned example, the list is 
displayed by consecutively performing the second and 
subsequent operations of the one-touch key, the list may 
be displayed by the initial operation of the one-touch 
key. 

[0037] (Channel selection processing by displayed 
list) 

[0038] The receiver 30 detects the presence of the 
operations of the keys in the remote control transmitter 
10, and moves the position of a cursor on the displayed 
list when it detects a signal from the direction key. The 
receiver 30 performs, when it detects the operation of 



an enter key in the remote control transmitter 10, 
processing for selecting the channel in which the cursor 
is positioned at that time. The channel selection is not 
limited to such selection using the cursor. For example, 
the desired channel on the displayed list may be made 
selectable by the user entering the number of the desired 
channel using the numeric keys (e.g., the keys numbered 
"0" through "9", etc. provided separately from the 
one-touch key) , and then pressing the enter key. 

rnrvoni jv.. ^escrlbed in fnre^nnir^n. the one channel 

can be selected from the channel list by the one-touch 
key, and the user can know information related to the 
other channel in a group including the selected channel 
by the displayed list while seeing a receiving screen on 
the channel. When the user desires to see the other one 
of the plurality of channels, the desired channel in the 
channel group displayed as a list on the screen can be 
selected and tuned in to, thereby improving convenience 
in channel selection. 

[0040] Although in the above-mentioned example, the 
channel search is made with respect to all the channels 
from Channel 12 to Channel 61, information may be accepted 
by storing in the memory a correspondence table between 
an area code and a channel list made receivable in an area 
having the area code and the user entering the area code 
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to receive only the channel in the list. Although the 
one-touch key is caused to correspond to the channel group 
on the basis of the acquired remote control key ID, a 
channel group in each broadcasting enterpriser may be 
caused to correspond to a one-touch key having a number 
to a user's taste without depending on the remote control 
key ID. When a one-touch key setting menu is called on 
a menu screen, for example, a setting screen is displayed, 
as shown in Fig. 4 (a) . On the setting screen, a 
broadcastina station having a broadcasting station list 
number '* 000 " is caused to correspond to a one-touch key 
"1". If it is desired to change the broadcasting station 
corresponding to the one-touch key "1" to a broadcasting 
station having a broadcasting station list number "004", 
the direction key in the remote control transmitter 10 
is first operated such that a cursor is moved to "l" in 
a one-touch key setting portion, and the enter key is 
pressed. When the enter key is pressed, the cursor is 
moved to a lower list portion. The direction key in the 
remote control transmitter 10 is operated such that the 
cursor is moved to a number "004" in a broadcasting 
station list portion, as shown in Fig. 4 (b) , and the enter 
key is pressed when the cursor is moved to the number 
"004". By such an operation, a broadcasting station 
having the broadcasting station list number "004" is 
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caused to correspond to the one-touch key "1". The user 
may repeat the above-mentioned operation only by the 
number of one-touch keys to be set. S c r o 1 1 - d i s p 1 a y may 
be made possible in consideration of a case where a list 
of broadcasting stations is difficult to display on one 
screen . 

[0041] Although a case where the channel first selected 
in the operation of the one-touch key is set to the channel 
having the smallest number in the channel group including 
the channel is illustrated, the present invention is not 
limited to the same. For example, the channels selected 
in the above-mentioned channel change may be 
sequentially stored, and the channel finally selected 
last time (the last channel) may be the channel to be first 
selected when the one-touch key "8" is operated next time. 

[0042] Although the list of the channels belonging 
to the group is displayed on the screen by the OSD 
function, and the numbers indicating the order and the 
numbers of the channels are shown in this case, not only 
the numbers of the channels but also simple program 
information may be displayed. 

[0043] (Embodiment 2) 

[0044] In a case where the one-touch key "8" is pressed 

by the user in the above-mentioned item (Channel 
selection processing by operating one-touch key) , and 



the one-touch key "8" is further continuously pressed, 
the channel having the next smallest number in the channel 
list is selected. Similarly, the channel having the next 
smallest number is selected every time the one-touch key 
is pressed, and the channel is returned to the first 
channel by pressing the one-touch key several times. 
Here, when intervals at which the one-touch key is pressed 
are within a predetermined time period, only processing 
for not actually selecting the channel but 
rhannel-hopping (chanaina the channels) on the channel 
list may be performed. Further, when a predetermined time 
period has elapsed since the one-touch key was pressed, 
processing for actually selecting the channel at that 
time point may be performed. Consequently, a time period 
during which a channel change operation is performed can 
be shortened, which is advantageous for a case where the 
number of channels is large. 

[0045] As described in the foregoing, one of the 
plurality of channels in the channel list can be selected 
by the one-touch key, and the user may repeatedly operate, 
when he or she desires to see the other one of the 
plurality of channels, the one-touch key, thereby 
improving operability in channel selection. 

[0046] Furthermore, a list of channels belonging to 
a group may be displayed on a screen, as shown in Fig. 
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5, by an OSD function, For example, such a mode as to 
provide a "screen display" key in a remote control 
transmitter, perform display when the key is operated, 
and erase the display when the key is operated again, or 
such a mode as to provide a "channel list display mode" 
as a menu item and display a list of channels for a 
predetermined time period when a one-touch key is 
operated in a case where the mode is selected by a user 
may be employed. On a channel list screen shown in Fig. 

(a) -t-hf" <-. nl. nr of the selected channel is set to a color 
different from the color of display frames of the other 
channels, and the number of the selected channel is also 
displayed in another frame on the right side. Further, 
information obtained from information related to a 
program on the channel, the current time, etc. are shown. 
By thus providing a channel list display function, it is 
found at a glance which of the channels is selected by 
the consecutive operations of the one-touch key. As 
shown in Fig. 5 (a) , the channel list may be automatically 
displayed for several seconds not only at the time of 
pressing a screen display key and in a menu mode but also 
immediately after channel selection. On a channel list 
screen shown in Fig. 5 (b), the number of the selected 
channel is displayed in the frame on the right side, and 
information related to a program on the other channel in 
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a group including the selected channel can be displayed. 
In this displayed state, the user can select the channel 
on which information related to a program is to be 
displayed by operating rightward and leftward direction 
keys in the remote control transmitter 10. Such list 
display makes it possible to simply inform the user, while 
seeing a receiving screen on a certain channel, what 
program is being broadcast on the other channel in a group 
including the certain channel. 

[0017] Al t >i cr^' in these examples, a case where one 
broadcasting enterpriser performs broadcasting using 
one transport stream is assumed, and one broadcasting 
enterpriser shall correspond to one one-touch key in this 
case, the present invention is not necessarily limited 
to selection of a broadcasting enterpriser with a 
one-touch key if consideration is given to a case where 
one broadcasting enterpriser (broadcasting station) 
performs broadcasting using a plurality of transport 
streams or inversely given to a case where a plurality 
of broadcasting enterprisers (broadcasting stations) 
exist in one transport stream. For example, channel 
groups in one or two or more transport streams may be taken 
as one group. That is, it may be arbitrarily determined 
in what group unit the one-touch key is set in 
correspondence with judgment in what form broadcasting 
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is being performed. 

[0048] Furthermore, the channels may be selected in 
descending order of their numbers or may be selected in 
ascending order of their numbers in the group by the 
operation of a channel up/down key. In this case, when 
the channel up/down key is further operated after all 
channels are selected with respect to one group, the 
selection of channels in the subsequent group may be 
started . 

[0049] ab riesnribed in the foreaoinq, according to 
the present invention, one of a plurality of channels in 
a group can be selected by an allocation key, and a user 
may select, when he or she desires to see the other one 
of the plurality of channels, a desired channel in a 
channel group displayed as a list on a screen, and 
repeatedly operate the allocation key, thereby improving 
convenience and operability in channel selection. 

[0050] Although the present invention has been 
described and illustrated in detail, it is clearly 
understood that the same is by way of illustration and 
example only and is not to be taken by way of limitation, 
the spirit and scope of the present invention being 
limited only by the terms of the appended claims. 



